A 54-year-old man was admitted to our hospital with a painful left axillary mass. He had a 27-year history of hemodialysis for end-stage kidney disease because of chronic glomerulonephritis. He had a right radial artery-cephalic vein arteriovenous fistula and left nonfunctioning arteriovenous fistula. Computed tomography imaging showed a left axillary arterial mass with peripheral hematoma and multiple lung tumors. On hospital day 3, he showed disturbances in consciousness as well as enlargement of the axillary mass and hematoma. We performed emergency surgery to resect the left axillary tumor. The patient was diagnosed with angiosarcoma upon histopathological examination of the resected specimen on hospital day 15. Because his condition was extremely poor, we provided supportive care to him, not chemotherapy. He expired on hospital day 25. Angiosarcoma remains a rare disease; however, this case highlights the importance of including angiosarcoma in the differential diagnosis for upper extremity pain in patients undergoing hemodialysis.
Introduction
Angiosarcoma is a rare but highly aggressive cancer of the vascular system arising from endothelial tissue. It has strong metastatic potential. Angiosarcoma can occur in any tissue of the body but has a high predilection for the head and neck region [1] . Previous research has shown that angiosarcoma can arise in a nonfunctional arteriovenous fistula (AVF) in patients undergoing hemodialysis (HD) [2] . To our knowledge, there have been approximately 30 case reports in the literature that have demonstrated the development of angiosarcoma at the site of a nonfunctional AVF. Although it is rare, angiosarcoma remains an important consideration in the differential diagnosis for upper extremity pain and paresthesias in end-stage kidney disease when there is a nonfunctioning AVF. We describe a patient who presented with a painful axillary tumor who was diagnosed with angiosarcoma.
Case report
A 54-year-old man was admitted to our hospital because of a painful left axillary mass. He had a 27-year history of HD for end-stage kidney disease secondary to chronic glomerulonephritis. He also had a history of ulcerative colitis for which he was taking corticosteroids. On presentation, his height was 161 cm and weight 46 kg. He was alert, with a blood pressure of 116/80 mmHg, heart rate of 68 beats per minute, and body temperature of 36.2 °C. He had a right radial artery-cephalic vein AVF. There were multiple surgical marks on the left upper limb. His right AVF was functional; however, his left previous AVF was nonfunctional.
We palpated a painful mass in the left axilla; the left upper limb showed no ischemic signs at this point. Laboratory data of non-dialysis day on presentation are shown in Table 1 . Briefly, the following results were obtained: white blood cell count (12,150/μL), serum albumin (2.9 g/dL), lactate dehydrogenase (255 U/L), blood urea nitrogen (73 mg/ dL), creatinine (8.6 mg/dL) and serum C-reactive protein (CRP) (9.13 mg/dL). Contrast-enhanced computed tomography (CT) revealed a mass involving the left axillary artery (57 mm long × 42 mm wide in diastole) with peripheral hematoma and multiple lung tumors ( Fig. 1a, b ). With the patient's history, elevated inflammation status on laboratory data, and imaging evaluation, the differential diagnosis included an infected (bacterial) arterial aneurysm and septic pulmonary embolism, an infected (fungal) arterial aneurysm and mycosis, granulomatosis with polyangiitis, and malignant lymphoma with lung metastasis. Sepsis was a primary suspect because of the high risk of infection in patients undergoing HD; moreover, the elevated inflammation status also supported this possibility. However, he had a negative blood culture, only one sign of systemic inflammatory response syndrome with white blood cell count ≥ 12,000 mm 3 , and no signs of quick sequential organ failure assessment score (respiratory rate ≥ 22/min, altered mentation, systolic blood pressure ≤ 100 mmHg) [3] ; therefore, his presentation would be atypical for sepsis. The possibility of a (fungal) infected aneurysm and mycosis, including invasive pulmonary aspergillosis, was ruled out with a betad-glucan study below the cutoff value. Granulomatosis with polyangiitis and lung metastasis was ruled out by a study negative for proteinase-3 anti-neutrophil cytoplasmic antibody. Finally, he had a normal lactate dehydrogenase level, which is not typical in malignant lymphoma. The risk of bleeding precluded biopsy of the axillary arterial mass. He was followed for 2 weeks as an outpatient and was ultimately admitted to our facility after detailed examination.
The patient's clinical course is shown in Fig. 2 . As mentioned above, although the clinical findings were atypical for sepsis and mycosis, we started antibiotics to target Staphylococcus aureus (cefazolin sodium 1 g/day) and began an diastole) and hematoma (Fig. 2) . We, therefore, performed emergency surgery to resect the left axillary mass diagnosing hemorrhagic shock. Under systemic anesthesia, a sheath was inserted into the femoral artery. We inserted a pigtail catheter with guidewire to the origin of the left subclavian artery. An indwelling angiographic catheter was then placed at the origin of the left subclavian artery and contrast administered to confirm the hemodynamics around the mass. We were thereby able to detect the main axillary artery's occlusion and collateral circulation forward to the distal artery ( Fig. 3a) . Because of the presence of the collateral artery, we retracted and resected the left axillary tumor, assuming that the resected mass did not contribute to distal perfusion. After resection of the tumor, there was no hemodynamic change in the contrast findings (Fig. 3b ). His consciousness disorder had once improved after surgery and administration of red cells concentrates. Macroscopic inspection of the resected specimen revealed breakdown of the vascular wall (Fig. 4a) , and the lumen was filled with thrombus. Microscopic findings revealed vascular cellular atypia (Fig. 4b) and CD31, a vascular endothelial marker, was positive. The patient was diagnosed with angiosarcoma by histopathological examination on hospital day 15. His condition deteriorated gradually to Eastern Cooperative Oncology Group Performance Status score 4, completely disabled (unable to manage any self-care, totally confined to a bed or chair); therefore, we could not administer chemotherapy. We consulted oncologists at other facilities, and they concurred with our assessment. Hence, we provided supportive care to him, not chemotherapy. Although he had no metastasis other than the lung, respiratory failure has progressed with metastatic lung tumors enlargement. On hospital day 25, he expired. Hemodialysis continued until just his death.
Discussion
We report the finding of an axillary arterial angiosarcoma in a nonfunctioning arteriovenous fistula limb of a patient undergoing HD. The disease was highly aggressive and the patient died only 6 weeks after first presentation.
Angiosarcoma is a subtype of soft-tissue sarcoma, representing 1% of all soft-tissue sarcomas. It comprises malignant endothelial cell tumors of vascular or lymphatic origin. It is aggressive and has a high rate of local recurrence and metastasis. It, therefore, has a generally poor prognosis, with overall survival ranging from 6 to 16 months [1] . The most common presenting symptoms are pain with or without formation of a mass, and the initial diagnosis is most often thrombosis of the fistula with a delay in correct diagnosis between 2 and 40 weeks [2] . Amputation is the most common treatment and, historically, angiosarcoma has a 5-year survival rate of 10-20% [4] .
There have been several cases reported in the literature that describe the development of angiosarcoma at the site of a nonfunctional AVF. Most of the patients with angiosarcoma-related HD or vascular access were status post-renal transplant or on long-term immunosuppressive therapy. With respect to AVF, altered lymphoid dynamics surrounding these sites mimics lymphedema and thus may contribute to angiosarcoma development, with previous reports suggesting that the altered regional lymphatic flow could also cause a localized immunosuppressive environment, further confounding this effect [5] . Implantable materials such as synthetic grafts or materials required for surgery such as gauze, sponge, and suture have also been assumed as causative factors of angiosarcoma [2] . Immunosuppression is a known risk factor for increased rates of all cancers [6] ; therefore, at least long-term immunosuppressive therapy can contribute to the onset of angiosarcoma. Patients who are post-renal transplant may be on an immunosuppression regimen and have nonfunctional vascular access.
In the present case, the patient had taken corticosteroids because of a history of ulcerative colitis; however, he was not otherwise immunosuppressed. Angiosarcoma arose in his left nonfunctional AVF limb and it was possible that the above-mentioned mechanism contributed to the onset of the angiosarcoma.
Characteristics of 29 angiosarcoma case reports [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] including ours in HD or post-renal transplant patients are summarized in Table 2 (Italics text in Table 2 indicates items that apply to our case). There were many complaints of pain or a mass, as in our case. It is assumed that respiratory symptom such as cough that occurs in a minority of patients is because of lung metastasis. As with previous research in general, surgical treatment is often attempted and survival duration is poor (mean about 7 months). To be noted, it is (5) extremely rare that we can diagnose angiosarcoma initially; it takes an average of 14 weeks to diagnose correctly. Regarding multiple lung tumors, the possibility of infectious disease such as septic pulmonary embolism cannot be completely excluded. Finally, we ruled out septic embolism with resistant to antibiotics and negative blood culture. It is unknown whether angiosarcoma in hemodialysis or postrenal transplant shows elevated inflammatory state as our case. To the best of our knowledge, one case report shows a mild increase in CRP (0.77 mg/dL) [21] . The autopsy has not been performed; therefore, the actual cause of death or origin of the lung tumors is unknown. This is one of our limitations in the present case report.
In summary, the present case emphasizes the importance of including angiosarcoma in the differential diagnosis for upper extremity pain in patients undergoing HD. Patients with angiosarcoma typically takes a long time to be diagnosed. Angiosarcoma is a rare but aggressive malignancy and has poor survivability; therefore, early diagnosis is important.
